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Fig. 18 gives results of a consolidation test on the plastic stratum in the foundation which has a thickness of 50 ft. From Fig. 18 it is noted that initial no load void ratio (ei) is 0.75, whereas the void ratio for the material after it has been consolidated under a load of 4 tons per sq ft is 0.67.
0     (0.75 - 0.67)50 S=          L75
$ = 2.28 ft, which is theoretically the amount which should be added to the proposed height of the dam in order to compensate for settlement after the completion of the process of consolidation. In an actual case a number of such tests would be made at various elevations in the foundation.
The above method is approximate but considerably on the safe side since it assumes, first, that the unit pressure on the foundation, at the center of the dam, corresponds to the maximum height of the dam, whereas the center load spreads before reaching the foundation. Secondly, it assumes that the center load continues down through the foundation without spreading.
19. Optimum Moisture Content. If a dam is to be built by hydraulic fill methods, it matters little what the moisture content of the borrow pits may be, but if the dam is to be built by rolled fill methods, the moisture content may be of very great importance.
Borrow pits of sand and gravel if practically free from silt and clay may be extremely wet without causing trouble in rolled fill construction, but borrow pits for the impervious sections of rolled fill dams which contain silts and clays may cause serious trouble in a rolled fill if too wet. If the void ratio of the silt and clay in the borrow pit is higher than it would be in the earth dam after full consolidation and voids are filled with water, it may be impracticable to compact the material thoroughly by rolled fill methods.
If the material is too much on the wet side of the plastic limit (see Art. 2) it will certainly give trouble in securing proper compaction in the embankment.
In the construction of any rolled fill earth dam it is necessary to know what limitations to place on moisture of the borrow pit material being delivered on the fill. If the material is too dry, water may usually be added to bring it up to the desired moisture content, but if too wet serious trouble may be caused.
Tests and control methods developed by Proctor7 have proved very useful in connection with rolled dam embankment containing silts and clays. Utilizing the given borrow pit material, specimen samples are made up in a compaction cylinder utilizing various percentages of moisture and using the standard method of compaction.
In the laboratory test a standard degree of compaction is obtained by using the 6 by 4 in. cylinder shown in Fig. 19. With the cap piece on, the cylinder is filled about half full of the material and then a 5j^-lb tamping rod having a base area 2 in. in diameter (using the guide tube) is dropped on the material 25 times
7 See R. R. PEOCTOB, "Fundamental Principles of Soil Compaction," Eng. News-Record, Aug. 31,1933, p. 245; "Description of Field and Laboratory Methods," Eng. News-Record Sept. 7, 1933,